Glycosylation of LDL decreases its ability to interact with high-affinity receptors of human fibroblasts in vitro and decreases its clearance from rabbit plasma in vivo.
Incubation of human LDL in vitro at 37 degrees C for 48 h with [14C]glucose at concentrations from 5 to 200 mM resulted in a glycosylated LDL, containing 0.4-20 mol of glucose incorporated per apolipoprotein B of 250 000 daltons. The extent of glucose incorporated was proportional to the time of incubation and concentration of glucose. Glycosylation of LDL abolished its uptake and degradation by the high-affinity process for LDL in normal human skin fibroblasts. 125I-labeled glycosylated LDL was bound, internalized and degraded by the fibroblasts via a nonspecific low-affinity process. The 125I-labeled glycosylated LDL and 125I-labeled LDL were taken up and degraded at similar rates in a non-saturable, low-affinity process by peritoneal macrophages isolated from mice. When 125I-labeled glycosylated LDL or 125I-labeled LDL were injected into rabbits, the glycosylated LDL had a delayed plasma clearance in comparison to the LDL. The mean fractional catabolic rates were 0.67 day-1 and 1.70 day-1 for 125I-labeled glycosylated LDL and 125I-labeled LDL, respectively. The uptake and degradation of 125I-labeled LDL by human skin fibroblasts was decreased as the concentration of free carbohydrate, glucose, sucrose or sorbitol, in the medium was increased from 10 mM to 1 M. It is speculated that pathologic levels of plasma glucose in vivo could result in a decrease in LDL uptake as a result of glycosylation of LDL. A decrease in uptake of native or modified LDL in vivo could contribute to hypercholesterolemia and its pathophysiology.